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(54) PLL CIRCUIT 
(57)Abstract: 

PURPOSE: To obtain a PLL circuit having 
simultaneously desired characteristics of high speed 
locking and a low noise output. 

CONSTITUTION: A PLL circuit is formed by adding a 
frequency difference detection circuit 2, a state control 
circuit 3, a switching circuit 4 and a trigger signal 
generating circuit 5 to a conventional PLL main body 
circuit 1 , and an effective self-running frequency of a 
voltage controlled oscillator is controlled with an output 
signal of the frequency difference detector when out of 
synchronism takes place in the PLL circuit or a trigger 
signal is inputted to the PLL circuit. Thus, frequency 
synchronization is finished nearly momentarily, and 
phase locking is finished with the similar operation to 
that of the conventional PLL circuit. As a result, the 
PLL circuit that takes no locking time into account is 
designed. 
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C74)RmA #S± *B£ 




(2) 



#BB¥6- 1 1 2 8 2 0 



ft^t -t^i-gp a ^jft^ t ©&*bii c m-o &«»«^ zm&l 

JU^35»e.fiESPLL2|E#lHlKi, ±fB^gi5A^m 
t±EPLL*#EBl*i«©»»«a»05E 

KJ&DTifBP L L*#lslB£ffl&ft3MftB]lElB©lBlB 

*3«t^±tHP l i.^wm^<r>mmmn<Dm^k^n ts. 

y?-0Ki*»6J«O, ±E©J^j£»M&fcBlH]B© 
fflaSr/B^T. ±EPLL##IIIBrt8B©^aBf2ig«© 

C £ \z «k o Ti£i£3l Sii** sin £■ Lfc C <h Z&m i -r 
-SPLLlelB. 

m^&J&titls. £ neo/tJUX -If -51 £±f2X-f y^EB 
KJ:oT±EWa*etftttJiaBS*OJBfl;U 3fcfci3fJ£© 

P LL*#lHll6rt«©JB«»S»OlW««*«««^ K 

EPJnS*lSttt)C ±fEPLL##lHlB[*lgB©^S&fg 
SSCifflft A## P L L 2M£HlBl*lgl$© uOrt^y 

t z&mt-rzmxm i tB«© pll sib. 

U >^RfIHi*Hc*^T. -LEfl-gBA2l{g^©3:'&±s& < 0 
x y s? tiLt> Trt* 0 X y 5;©— #*fcttPf >n?©±E41- 
«A*«^i±IBPLL*«:iaBrtfB50Jiil858lB»©Ui 

fStS^gt. -^©fc-ftKS^Tfflrtl©*!*. jift© 

K<Eisiftstt*T*WRiaB£*«;s.. *i*L-fcra«F* 

«©PLL[e1B. 
[»#3«4] ±EJm&ft&tfettlelBtt. -hEfl-SBA* 
i±EP L L *#:[elBrt^©^gS^^S§© 

■f* J: 5 fc«j«Snfc«F^IW»«*58*SB©m*«# 

i±EH«*a«diiaB©m*catJ«r>T. ±epll 
*#EBi*i«©»«38 js«©*«i s fem&&*m s©it 

KBttt?- & fc-T S 3 12®© P L L (el 

B. 

[»f«5] ±EPLL*#0Bl*l^©^SK%®§§© 
H^e^i^SfclS, ±EPLL*#:lH]BF»3g5©^BB^ii 



IB □ 7 * ©rt«*ffi*±BH«R16*ttJ«© 
W*«**«ktf±EttttMWEB©Ua*fflv»T1Hfl-r 

tt*3S2, »*«3SfcttBI#J«4*E«©PLLEI 

B. 

[»*J§6] ±EPLL*#SBrt*©»»«««© 

■0>\7s V 4 ;i/^©SS^©m^f©^ESf«©fiSr±EiiiS 
»IS*lHElB©W*iiJ:^±Ett«IWfPHB©m**ffl 

»#JI 5 JgfBm© P L L SB. 

[«**7] ±EPLL*{<c|BlBAffi©Jnffi%fi» 
tt. ±EH»*S«ttilllB©ffia«#KJ6i;T-kEPL 
L*#EBrt*©»«5ESi»©EIB«lriE*fc»4iaBt* 
fiK-rs?R : f-©tf[*fcttf6JB^ififS:&SS5E-rsfc«>©/'?7 
^^**flsS**Hi T±EJS ffi9BS»©nttfttHfl«i 

Bf3fe©«KHW*Sn*J:"5fc«J«StlTV»*i:tS»« 

E«©PLL|§IB. 
[»*R8] ±E«*»«*a@Btt±E41-«A*« 

P L L##@BrtSB©^gB38igSS©aiftM-Sf©J! & 

f6«a**fem*-r**Ffc. ±E«*©ffi«©3t*. 

«*l*jR*«^*ttia-rsSIII : P£*«*.. ±IBPLL* 
^[HlB^gS©fi:*SJtK§§«m-©A* £±f2Ji8&ffcg& 
ffilHlB*»6©±EffiffiiSH«fll««-^. Sg-©A^f^ 
«±EPLL*#@»OH»*«»©ffi*OTtL. » 
= ©A**±E»**a*tUiaB*6©ttffi©JB*. SI 
*l£^T«^£T31iaiElB£lI*.T&3 d t 
T«»*«l. 11*^2. ffi:#R3, M£9i4. l»#3t 
5. Ii*JS6*fe«if*JS7E«E©PLLiaB. 
Ctt*3S9] ±IB^^M^tt)lElBtt, ±te^g$A*J 
If -Sfi P L L##0Bft©^SBfSiig§©tti;frfI-ff ©HJS 

»©!6**rui*ii^tcn6©«^©ttffii6Haflf* 

«^*W*-r*sa« t t**Aa4:t'btc. ±EPLL* 
#0Bl*i*»::tt. ±Ett«aEMii**i±EPLL*# 
lelBl*ia©^SI5%^§§?:A^fs^t U ±!2PLL*fl: 
BBrtS©JB«B»»©ffia«**©&"6±a*DXy-;>£ 
±En*A*fi*©S[ , 6±*»t) H:Sf6T*«0) 
XyS^©l*WI2Ci6Ufc*BE (S^Vi«mat) £n£/1 

4, gf*^5. B»*fl6 7E*©PL LEI 

B. 

[»*«io] ±Effl»**«miaB^6©m*fl* 

(ra^'UT PLL l9B©#igfflKS«tttti b P L L EB 

*§i*a*tt«KK3e-r*fc«>© h u j3m ! %*%.>£Tz> 



(3) 



- 1 1 2 8 2 0 



2. is*^3, w*js4, m&ms, m#m6. m&m 

7. »*J§8 £fcte»#iS9f2«©PLLlEJS§. 
[tt*Jlll] ±EMJ#flHf«£l§II&M:, PLLIsI 

bjwbjb. #ra»«!BKHtoer««»is*aiiii8*H 

1 OtEigcDPLLIUSS,, 

*«*fc«-©A#d:U ±tePLL*#:[5l8Srtgl50^ 
£Sg-©A*f<!:L, »»£©*>:/ U>^l*MrtK:*J^T 

dtrx-*fi^©aS*««R£JB«5Sfi«ttia©H«S 

~If^« 1 0 fStfcCD P L L EISS. 
W13] JbfE&*@it!|£g§tt, Blf^©a*^!S» 

£Sg-©A#<tL, ±EPLL##Ettrt«©H«3HH 

©A£<t:U W*«l 2Ett©jm&&l*tUliIBft>&tt] 

*sn*ffiffi*ra«««^t*=©A*tb, ±ep 

L L*#@BAtt©BffiXJBS©tt];b£&ttAffi8£Sg 

t*4#»t-rSBJ*«l 2 E«© P L L ESS. 
Ctt*« 1 4 ] tt*3£t 1 2 G«©Jfl8iftttttUI§IK^ 
&ffl*;£n*<M«Ha**«^S*-©Aa£U fl. 

£U C©^gBA^{s^©iE*»± 

»»JB«©m*flH»©S^±«« Diy 5?©WrlW*fc*i; 
fcyt;ux«S»o±E««*S6ttffi0tt©ffifflaHa« 
Sfi^STitYk-rsfc*©*^, *>«fctfK«#8§©?E 

tt«©ttJB*wwr*fc«>©^-<y^5fl«»^6n. d© 

CHJ*t4T}|7-fJ^*«lEPLL*#@ 

tti*isnrK!»t6nTv>4dis»ai"r*B»*«i 2$ 

fcttW#JH 1 3 Eft© PLL HIBft. 

[^©PSffl&tftBJ] 
[0 0 0 1] 

[Sjg!±©fiJffl#i?] #fgBJtePLL (7X-X-U7 

EBSKKI-r ■£*>©-*?. fl»J*.tf, LAN 
{u—hfr • I'J7 • *y h"7-40 > «RlsIISin«© 



x - ^ 31*1 WfAO^DyJ M^tl? £SB icfijffl L T 
#3*fcSE*fcH-r*'b©T?»«. 
[0 0 0 2] 

[flE*©8«] *B89I#tt, LAN#©SfI->X5rA 
t*HTi?Dy?iWt8ttl/T, PLLE?g£fiJ 
fi£3f5^©PLLIlIgS«S*65l3« 

ft*, PLL©ifisa5l*a*©fc«>fcX*3&«**lT#T 
*30. ^e«J3fet>©«i:LT0^^7^;^©«lfiJc*^ 

5:, B-I Vol. J74-B-I, No. 10 O 
CT. 19 9 1) . 
[0 0 0 3] 

[^WMLi^itSSI] d©«fcp&PLLIslSS 

4a * ifi . W y -Y X«tt«**fl:-r s a m * ©«* 
*f$i^Jt (S/NJt) te&TT&. Jlffii&SgS: 

*jnu aa5i#ii*j6»-3«y-fX4*eti*t3PLLia 

HZ, «R©<fc«Jfc««£ttttfcPLL@f& (IEEE 
J. Solid-State Circuit, VOL 
24, No. 6, DEC. 1989) Jl U- 
-f if^t'fflO^tl-SRZ (return tozero) Xftm^mz 

Hjftjfciftia pll 0»*»a36* nx i^a 

SfciHItSfC&g&NRZ (non-return to zero) A 
*«*©J:3&WJ6©*#Hift»c*tt-67*w v*;HI^ 
\z ± T«F^k $ tlfc^— * flWffl ©i§55£3l 

-f XWtt€«P^ P L L 0»»C-3HT»4V»*«#«IJtC 
PLLEB*»a*S*lTU»U. 

[0004] ^ioiMit iSii^i^jA^-iigy-f x* 

ffl*t ^ 5 Bf3©*M4SHP*fc#-r* PLL ESSSrlStt 
^©^BjwtfilB^^^lc^©^©^ 
»4:*r»tt4S«K:^TH:. *«ID«©Ei£«J:CX«Nt 

[0 0 0 5] 

«w©-5-6«*W3&: , b©©*a*i»wrn«, tib©£ 

*50T$>-5„ -r&fr-ft. Ell lc*-rj;'5tc. ft*ftJ©P 

ll*#bkii:. aik&&iiau®R2, m&mnmto 

T. PLL@KS*SEti. *%HjcDPLL[iIgS-ett|WI 

nici ^ TftfFT *tt»HWE» 3 43«fc^x-f y ^ESS 
4fcJ:^Tiai8©tttB*gj0«s;*.. n§BA*{S^ (NR 
Z) ©i7P>yi7ffi^-©JljS»iPLL*^[HlS§[^a?©^ 
««««©W*«#««»©J6fcttffl-rsH*«S6ttW 



(4) 



*N3flH§¥6 - 1 1 2 8 2 0 



HIS§2©ai#l;:<fcoT, ±IE»8B%JBig<D&&gj£fl;£ 

K. «^$)J^[118S3feJ;Z/X-f y^EIgS4K:J;oTPL 
L##|n]8§©#cSg£, fl£*»©PLLlEl»£KH:|B|fli© 
@!&*tfifc|-gjB»*.T, &U$PLL[@]!&©fltfll3J$!£?T 
fc 5 cfc 5 fcMft V tz *> ©T*S> 3 . 
[0 0 0 6] 

wis] ±eufc^aKJ:n«. HJW*Matt*a«£Dfc 
ttat«fi>'-fX»tt*mi«fc#'rsPLLiai6o*a3&« 

*f©«fc 3 & ^ >^ A/^;l/X{f *tro ^ d £ m^&fe&fr 
[0 0 0 7] 

TKWT*. H2*±tXH 3 ICtaPLLEIlS 
(Dmm&l&m-To #*5£0iJ©PL L18H, PLL*» 
IU8&1, mftK%KHi@K (DFD) 2, tKffifMffllelgg 
(SO 3. X-f-v^EJSS (TSW) 4 £© 
*E««©PLL##lHll&tt. titfgJtttlg (PC) 11, ¥ 
ti^ji^ (sf) 12. ^■v-^#>:/ (CP) 13, a 

■?/U7^M (LPF) 14, «BE$iJffll^JgS§ (VC 
O) tlT^Z. &*5. PLL*#:lHlggl© 

«jSft1M84fcbifc^»&lrtt, ¥»7^JP^ (SF) 1 
2. ^-r-^#>:7 (CP) i3«*B&-rsc:td<T?^ 

-5. 

[0 0 0 8] <£fflj£&l§ (PC) lltt. *aBA*flMt 
(INPUT) lOOtttJEftiJffll^JgS (VCO) 15©tt5 
Att*X*ib. n©WflMI©ffiffiJSK:fSi;&flNJ* 

»ricba*-r*. -r&to*, (inpu 

T) 100©ffiffi#*«£fflflf5B3K18 (VCO) 15©tH*fi 

^ffiti«k0Ji^i/i-5«-&irtt, te*BJfc$&#§ (PC) ii 
©up ssm 1 1 ic&fB^ ft js Cfc^L-x -ofen £ 

ffl*U SElC^aA*** (INPUT) 100©&*§** 
^JE$W^li§g (VCO) 15©ttl2j«-fH£*B<fc0®nT 
U^>«-&(c«, fiCfflJttfegg (PC) HOdownSfll 

[0 0 0 9] ¥ffiy<{)Vi? (SF) 12£^-*-5?>tf>:/ 
(CP) 13«fiffiJtS§§ (PC) ll©u p3g?lll, d 
o wn*H^ mwfcb^ff -*f £A*£: U d©A^{i^© 

§it^«k-pTP^/''?X7^;i/^ (LPF) 14©SflE£fl5ffi) 
-r-5. P^^7-f;U^ (LPF) 14tePLL08§©i# 

§§ (PC) ll©ffi^m^^.5^«?^-i7^>y (C 
P) 13©tH^j<t-^^A^iL. ^©A*fi^©ig^jSfiK 

[0 0 10] mJEfM^fgHfl (VCO) 15«D^/1X7 
(LPF) !4©tti;Wf-^£A;ft£L, d©A2l{i 



7- (output) loncjgfdt-r*. tab-5AAi^©i/^ 
;i/**±#r*tu*«<»©Hiftfttt±#b. a^«^© 

fc. *sas«o©PLLiaaTffl^*«jE«»«a«gtt, 
A*«<»©U^l'* t *T**Wrfc, wa«*a«-£©» 
mmm%t. (s^Httft) r«at*j:3c«i«snTVJ 

it«5E§§ (PC) ll, *M*y4)l* (SF) 12, 3=-*-5? 

(CP) 13, d^/u7^;^ (lpf) H, m 
s.mm%mm (vco lsa^eis*— « ©p 

LLteJS&Tte, uWi7>7 4 )\>? (LPF) 14©tti;tf@ 
ffiK«fcoTffla«#©««»*«krmffl©H«fcfT-5 

[0 0 11] ^iHSStfJT-te, ^.'f v^Mfe (TSW) 4 

«5B-r*tt»««@K (so 3©iu*ic«i;t. 

PLL*#:[ElS§l©[llB§^fiK*^J0^AS. fit, £ 
©X-fy^mgMKfct. AMfiLTIS, SAM 
P, SET, CLR&*S»^7i*fiFfiE'r-5;0 t , ntl6©S 
Wfco^Ttt, £lT©ni£8c2tftH]|glB (DFD) 2*5 
,fctftt*i{|fJ^I§J8§ (SO 3©R)fTi¥L<a!^S„ 

[0 0 12] Ji&SMtfettilHlSg (DFD) 211 ^SBA 
*lf^ (INPUT) lOltfiEEtelffll^liS (VCO) 1 
5©m*;«-5f (OUTPUT) 100©J1JSSC©ISS:^W 
L, £©&mtti:mcjSDfcfI^Vs£X-ry3 i lH]g§ (T 
SW) 40 1 S^CttJ^tS. £© I St%?^<D\J] 
mmtX-i -v^tElBS (TSW) 4£Bf5£©lK^f;:<2J9& 
A, mjBE^'J^P^iggg (VCO) 15©S*&Jie&& 
j£fll&ft) SIWT*4J:5l:&5T*D, Hi£!5:M& 
flbEISS (DFD) 2©m^3Vs*«I S$a87-f::A2j£*l3 
i. ttEMf98S8 (VCO) 15©m*«^©*3&Sj£ 
HiS*ttS^:^^:*«^K:^1.»A*«#©H*»^:SK<if 

[0 0 1 3] KffilMffSlK (SO 3«PLLIsl?§©|WI 

»^n««t:#«i-r*fc»K:K»t6n-6 h u #fi^3oi 

&\j]tL, X-T^^IhISS (TSW) 4©SAMPS7 
*J:tfJi&&g&tBlH]S& (DFD) 2 ©C L RJB^K-t 

«SJT«, t^^fflfPIslSg (SO 3*6MyfBB <T 
SW) 4©S ETs^^.tt/CLR^IC^-n^-'miJW 

[0 0 14] ;W y=3-m?& (TSW) 4«S AMP, S 
ETSfcttCLRSS^OA^W^lC^UT, PLL$ 
^08§ 1 A©«£ffi149eSS (VCO) 15©f£;H#cffli 

i"J7 (**©i*ffl«»-r«SbT^*«») . 

fttJ«SbTtr><5ttJ8) , 5> (j^&»M^ttiis]?sm^ 
«^VsK±**aBjaEa©R^*«^7Lfc«») ©^ 



(5) 



4*H8¥6 - 1 1 2 8 2 0 



/ixogjo&^fT^ (m%<Dmi ooswi) . m& 

©C^tBlElSS (DFD) 2<&CLR« : Ftttttt*J»ia# 
(SO 3*^6©A*«^iC*i;T»«»SBttfflIllB 
(DFD) 2 0ffl**«DMft-r«fc«60t)C!)T*-5. 

[0015] ei^.k'i^ttffiftlWigK (so 3£>aj^ 

ttX-fy^EItt (TSW) 4ftB»L, PLL##[e]&§ 
1 ©EKt^£^9&A3t£fiJ£#^o KlBiHfflsIK 
(SO 3<0Hi*i^-f ^"^IhIBS (TSW) 4©A<*:fl<j 
fc«J5S:6«fctf P L L*<*0tt 1 cO0ttttttMt3liTtt» 
KffarT*. *IU6ffilOPLL|pIKtt, B4l:StJ;5 
tC, «JE«J18«fiffi (VCO) 150©Jffll«£E«)fi*Wse 
t£&oT«ffi*IW«fi» (VCO) 15CD^i^ntt 

#&*tt»£^7"r*>. tot, #*»«C!>PLL|Hltt 

[0016] mste^mz&zwimmmimm (so 

»*J»ia»*«Vi/!:PLLIBBO*JS«**n-etl« 
"To CdTttH5<^ffi»Jffl@» (SO 3 6 COP 

LEB^ftfptcoviTtt-tn-enati^ai-rs <H2 

3, HI2 6cD|ftBJi) . t^Sim'J^PEHJSS (SO 3tt, H5 

\z^nx^z>£o\z, m—njuxmnm^m (ip 

G) 31iSSr:/W;*3fi£|gj» (SPG) 32£*>SfiK*. 
[0 0 17] (IPG) 31 tt, ¥5S 

ftfc«i;T«irVX;^«*J*o»!l«^;p^«-^ i p£tt 

A3H : F302^}gfijc-r*. /tJI/^«^» (IPG) 31 

©BAMipit nftftiettmiBiK (dfd> 20c 

*MZ&& (DFD) 2<DM*tt»4 
[0 0 18] Sg-/i;UX?6£[Hl&8 (SPG) 32tt*»A 

;io*«£i§i&-e*o. as— /wx5E£» (ipg) <Dtti 

(SPG) <^Hi*«-^s ptt, i6l:i1-J:e)H, x-f 
v/^HBS (TSW) 4C0S AMPS?f:«^n, 

ffi^fi^s p^ifisu^PTabsts*— .x-f (sw 

1) 16a*BBi;, (AA) 19<Daj*mEE 

<«EMVP9SJBS (VCO) 15(Dn8[ft<Hff«jBE) 

-m&m (ED 2oofi (KDi^ov) nis^u m 

mMW¥&&& (VCO) 15S:5S©JM^*3fe<oe^ffl«» 

(SW2) l7a^BBU, «ttft|g«lttl[ilB 
(DFD) 2fc*^T^HBA*fi#0»S»t*ffiffl» 



fglSSi (VCO) \SQ>Rmm$L&±<Dm&1k&&ittkls 
T#?>tlzmkttl3{a*iVs&mKTrty7y (BF) l 
8a<0«ffiffi*«&»g^U!5JK (DFD) 2©ffi;ftmJE 

[0 0 19] Jfcfc, S— /WXR^Efc (SPG) 32CO 
fcB^fl^ (sp) mtfi&l"<MzUZ>ii* m—Ts-iy 
7- (SW1) 16ai»=l*>f (SW2) 17a£fH;!& 
U «J£ffi{0f!£IS (VCO) 150$ramjE£T;?-n^ 
SDg:§§ (AA) 19SffiUTHSVsct^K3£L, ZLtl\Z 
«koT«EEffilffll*S« (VCO) 15<Dffia{I^JSiftS:£ 

OPLLEJKtt, «E*OPLL@BStH«|(C7^-P^Jni 
»^19£aL£o^/1x:7.<;U^ (LPF) 14(Oa*« 
ffiK«fc?T«ffi«»#JB« (VCO) 15(Dffi4B«f«BiaE 

p*«fl£u^;i/^^5i, m&mm^m^ (vco) 15© 

WWSH^JEVvcoJi, 
Vvco = Vset + VLPF 

(Vset : VLPF : u^nT,? 

tB^mjE) tSn, ffl«Vset>>VLPFT»SGrT?* 
Vvco^ Vset 

[0 0 2 0] ^9tC*^0JtCct^«^fflWlpISS (SO 
OffiOHJE^J^, SfeS 1 0 IC*^iffi^JOiKag$iJffll[HlSS 
*ffl^&PLLEI»0*Jfifi»l**"ro Ell0©*ifi^J© 
PLLEBTIt mM^T^Z7£1$&ttWM&*iiVt£^ 
&o\Z-?Z>Tc!£>, PLL*#:|piKrtSI5©n^^7^jl/ 
^ (LPF) 14C, StriRLUatSaCL 14b£HJiJ 

mm&ms& (so 3 a, as— /w;*«*hb£« (ip 

G) 3K /WXfg£S (SPG) 32, M=/Vl>7>5& 

(CPG) 33A><&fi££. 
[0 0 2 1] m-/VUX$£±\Bl$& (IPG) 31 W\ i£5g 

h U#m-^30l£A^<hU ^icOA^m-^co^ 

tti$J'Z02\zMJ&-?Z>®$&T*$>Z> o A^X^g 
(IPG) 31©ffl*«^i pfcL ««5RHtttil|pIK (D 
FD) 2(0CLRgftX^7f[HlSS (TSW) 4<DC 

LRffl?i:A**n, ^-yi;i/Xjf ^ i pa*B5W*;n;: 
u&tmWL&&tiimmi6 (dfd) 2 <B»»«a*ajiHfc 
sn> i^fcspgx-fy^ (sw4) 22(J*ehi;tpl 

L*ftlsIKl*ia5©n^^X7-f (LPF) 14<08» 
CL 14b<O^C0mjEM^^b (OVtC) $n>5o 
[0 0 2 2] SSn/S;i/X5E£EJ& (SPG) 32tt¥S5/^ 
J««*EI(8TftD, *— (IPG) 31© 
tH*fS# i p^rA*<hL, ZCDXiimn i pcOxl*&T^ 
t)XyS;tEI»!LT— ^©y^^iB (Ts) Srfc^ffiOW 
/^UA«^s p^£±1^^^303(t^fi)c-r^o ^O^-yl 
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;|/*5S£Ie1S& (SPG) 32©to#ffi^s p«, miQiZ 
m-?£?\Z, y^HSS (TSW) 4©SAMPfflf 

■iy^ (SW1) 16d*H*L-Ttt«A*«-«» (INP 
UT) 101©PLL##|5]B^©{ftj&£jiier-r-5. £© 
(If. ^-T.-T^^ (SW2) 17d. iE^-f^f (SW 
4) 22dttBBtt*n&ttl8T»D. SHX-fyf (SW 
3) 21dtt*jB*ftfcttlBK:**. 
[0 0 2 3] ^=/t;U^%^lHlSS (CPG) 33«*^ 
;i«Xfg£lHlli§T£> 19 . 31— ^;i/.XS8£3g (IPG) 32© 
Hi^Ht^s pSrA^tU ^cDA^fi-^-s p©3£*>Ta* 
OlvyCBiLT-fiO/Vl'Xi (Tc) fctottfj 

n)V7,mno p*m*«a j F304Jw}gfig-r*. 

)\>7.%$Lm& (SPG) 33©HJ:frfB-ff o ptt, 0 1 OK 
^•TJ:5IC. X-f y^ESS (TSW) 4 ©SE TiSS^C 

^yf (SW3) 21d5PB&bT^»MMtblHlS§ 
(DFD) 2©A#£*fe-£, JQttft£4ftUlEltt (DF 
D) 2©W*<&»Jt«^('-r-5. 

[0024] tit, ztitmrnzm-x-f (SW 

2) 17d£fflD\ PLL##:|H]g&rtSB©n£/1x;7^;P 
^ (LPF) 14©^SCL Hb^^iS^^tBlHlBS (D 
FD) 2 ©tb^f-SfVsl'J^TjfefllU CinCio 
T, Jia$5gtlf§ (VCO) 15©%IMttft«*a!A2l@ 

(swi) i6d«g^^nfc«iiTfeo, fgrax-fy?- 

(SW4) 22dttHtt<£nfc#«fc»*. £©&, 

(cp) 304AiiSU^;KC/«t^t^=lX'f 
(SW2) 17di£BfliSL. IHX-fyf (SW3) 21d 
*PLL@ttttfle*OPLLH»tRI«K:DC; 
;U7^M (LPF) 14©m*SJBEC«tt3T'BffiS!lffll 

[0 0 2 5] C©PLLlHlK©^ig^ll^miE]8S (DF 
D) 2 IS. «ifiO«t5K:i1.«A*«#OSt*±*»«5Xy 
(SSl-iB^WOiyy) Tf£Srr-5©T. m®. 
SiciEKttiElK (DFD) 2 £*»**«#©»«£**? 

mm^.m^tamm (dfd) ©m*©fi«^t 

■&r«HMfctB4:&*. B 1 0 fc^bfcP L L IsJSS 

OSEKS«fc*l»T. SB— Myf (SW1) 16dH:ttlB 
ftWlelSS (SC) 3C9S-/W7lilAe^s p**i£SWS 
*t*5t*. P L L*#SK 1 'vonWA Afl^O/^ 

«©tt«tttt««*Aa»?ioo£ffitttt«« (pc) i 

l©raCfS3£$tl-T, Ell 1 fC^TPLLlHlSg©«t'5tC 
^SrJfiLfcHtl^©SBf (16d-l, 16d-2, 16d-3) »C 
^fc<£*>l-P©ttWfttf.k^. 4 «ffi«««JR 
g§ (VCO) lSOWUMB^SHttL&tttRT. ttEfflff 
%S3§ (VCO) 15#(**©gj£Httft (HftHftft) 



(16d-4, 16d-5) Kfg— X-f (SWI) 16d£ 
Sfit5itt)Tf5. 
[0 0 2 6] *^BJ(-J;^^&^i|^ttii5]gs (DFD) 

^MOtffi^ei, 0 2, J5i&Bc£fl. f2ft-5 
£. 2O©M^©ftffl3£A0*5«fctf^i£gcMA f tt 
A0 = 0 1- 02 
A f = f 1 — f 2 

= (dfll/d t-d92/d t) /2 tc 
(usi-ctt, &ffi:fc£tf^i&&©Sip£-?-n^*tt0 2, 
f2tbfc. ) t*-rct«»-C**. 'Cf, — JgPSW 

A t KfiW-*liia*^M©¥^ffl*ftiSA f avfi 

Afav=A (0 1-0 2) /At/2 7t 
= A (A0) /A X./2K 

[0 0 2 7] Cfti0 2-3©A*«*©JiI*«:J6tt. £> 

«j£-r* -tit). m»w leaner* utiitrtsct 

11*^5. *LT. MMtt©fflttft&lftEHIsll& (DF 

d) Rocaj6©«aa!fl!is**aiiiBtt«TK:Biwr* 

•kifc, — )feWHHIrt©HA*(t^©tt*JS*?t[rad]* 
&K:&tb"f ifc©"*?*.*. 21©2 0©A*{t-^W©&ffi 
UJtUtS i ia««»J6©*tH*ft»4 2 -303RI 
»TI»^. *-©fUjStt, A^«^©-^©«^ 

i«&©A**^»»*£©iS*»tftlH"C**C£. *-© 

¥JjAtt£fBJttt» (PC) nt©iHis§©^ffl>6t-e^i:: 

[0 0 2 8] 01 2*3J;^01 3fc^^t«tS«jft» 

n^tBieiss (dfd) 2 (Dmmm^tn^timT. z<d 
3-feHi 3 i=«-rH»*ssiftmigtt (dfd) «, 01 

2©J15S^H^miHlg§ (DFD) ©ffla^Tab-5. «T 
tC, H 1 2 fC^-r^&SfC^ffilHlSS (DFD) 2JC^ 
TI5JBJ2rfT'5. *ll»SM©J3ttftieiflUlllES (DFD) 
2te, ?g— , fg-, SBH, ^iza, m&yv V?~?uyf 

(FF1, F F 2 , FF3, FF4, FF5) 23a. 24 
a. 25a. 26a. 27a. SB—, ^SaSftlHlSg (OR1, O 
R2) 28a, 29a, IB-* £ IeISS (COD 30. D/ 
A^f&gg (DA) 41. UftXPHg (OM) 42*»6J**. 

[0 0 2 9] Jg-7'J y^ny^lilK (FF 1) 23a 
\Zt?VT&9c,m<Z>yVv77ayzf®&T°&r). fl.»A 
*«6CLKA*. mH$!l^^ligg (VCO) 15©SB 

m^^dataa* (da*) , vmmwxM&t (V 

CO) 150Sfif^SCLRA*tU El 1 4 iCjfcTck 

PfSiggi (VCO) 15©5l^±^'9X^^©^+i e };0il 
nTt»4t, ffla*?C0.»A*HI^©5r5±a»0Xy 

7D>yy[HlSS (FF2) 24a«£ >JT^5feSJ©7 U ^ 
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A*. m&fflffl&M& (VCO) 15©{iJ?jf§^£DAT 
AAA (DAA) , ffiiia^ii^ (VCO) 15®Rg 
fffJCLRAAiL, @ 1 4 lC^-T«t o tC, fl-SBA* 
m^©£^T#DXy v©&ffi#SJI$ffl^Jgg§ (VC 
O) 15©3£-5±#9Xy vroffiffiiOJinT^^i. tb 

a tc^gc a tmi ^©&-5 Tit k> x y 5? \z mm i> fc. n 

[0 0 3 0] IH7 U y 7*7 D y ^ESS (F F 3 ) 25a 

MfSCLKAA. «fl=ttfflf8JISS (VCO) 15©ttS 
M^Oggfl^^DATAAA (DA*) . «£E<Hff 
5SJit§ (VCO) 15©tii?j{i^£CLRA7j£:U HI 

**«ffilMW3BStS (VCO) 15©Sr&-ha«DXy5?©<fc 
0 it A/TV* UiAiB? te*MSA*fi^©ii5± 

7Vy7'7ny7°im& (FF4) 26aK£ U 7«5fc8!© 
7U7^7P7^H1KT-$.I3 > *«A*«*©EI6fi* 
£CLKA#, «Effltt%£t« (VCO) 15©ffl*Hf*§ 
©Sfifi^DATAAA (DAW , «Effltt£SI8 

(VCO) 15©tti2;«-S|£CLRA7J£U 0 1 4 fcj* 

JEfffl^fSlSSg (VCO) 15OSf6±«»0Xy^OffiffiJ: 
Dimwit, m*« ; ?lcn»A*«^OA'6T«»0 
Xy5?fcH«bfcilSW^©fll<»*a*r*. 

[0 0 3 1] C©HIK|g-. fg~, SH, gEg7U7 7" 
7Dy7" (FF1, F F 2 , F F 3 , FF4) 23a, 24 
a, 25a, 26a\t^At>mn<DiL*>±i)^0 $>^^\tiL^> 

fg«2§ (vco) i5Hiara*©ttffi©ii&*»n©H«ft 

ipJjrrsiHl&Ta&S. Sg— lSBlfn[Hl?§ (OR!) 28att 
JS— 7'J yfynyT'lBR (FF1) 23a©t±J7j{S^i: 
S-7'Jy77P5/7 , BB (FF2) 24a©tb*fa^^ 
A73£U MA#ft^©SfegfD£lii2rr*lel8&T&S. 
Sg-!&gfnlei8& (OR 2) 29aB^=7'J7 77ny7* 
digs (FF3) 25a©ffi7J«^t^ra7'Jyy7Py7 r 
EBS (FF4) 26a©HJ:fc«-**A#iU i^AAff^ 

[0 0 3 2] SE7'J7 7"7a7 7" (FF5) 27a«D 
ATAA7J (DA*) ^WtHS (7°)l7v7°) 
3ft» Jg— HSfOlHJSS (OR1) 28a©tB7J<f-^*CL 
KJH^A*. m-f^SffllHlgS (OR 2) 29a©£ii?j{i^ 
$CLRifA*iL, *M»A*«*Oteffit«£E«» 
3SiI#§ (VCO) 15©til7jffi-^©'ffiffi©jinji*©H« 
*«JEfl:-r*i, £—lft9ftllte (ORl) 28a©!±}*<i 

Uy^7Dy7 (FF5) 27a«, fl-gBATjfi^iittJE 
fliffifgiggs (VCO) 15©ffl7j{i-St©&fflra^a<«fiES!l 



PPfSilgi (VCO) 150ffiffifc»J|bT7c[rad]«»Ta 
m*JJ«*fl:-r*. ft^T. SE7"Jy7"7D 
5/7" (FF5) 27a©ffl73«^©/W*» (£Cia&) 

ir ©«•*■# ra s a jrr s c t tmaa «*«©«»* 

[0 0 3 3] W,—tiV>* (CO 1) SOttCLR*^ 
^©^^[Ejg&T&O, ^57'Jy7'7ny7 p leISS 

(FF5) 27a©aj*«^-£A*<i:U »H7Uy^7 
nyyislBS (FF5) 27aDa#fl^©/W;*KttHS 
LitjTjT*. SI— i3V>* (COD 30©tti7am^©M 
COUNTS, ftffiAftft9fflttft£«EEMffll8SMg (VC 
O) 15««*©*Af av££TF©HflW«**. 
I A f av I = COUNT /"A t ({& U A t HU->7"'J >^ 
«rW) 

£©!£(::, ^— *>7>5 7 (coi) 30©tB*ft^-ai^A 

[0 0 3 4] D/A^&3§ (DA) 41ttL S B bfy h A 
2»£|gE7U yT^Dy :/|5Jg§ (FF5) 27a©iB*<I 
^. ifftlfy hA**«— *17>^ (COD 30©ffl* 
IfiL, ftffiA*tt^JI!tt&£*fiEM1)iXJB8 (VC 
O) 15©««ffla»©36fcifi:i;fc7^-n^«^*iiJA-r 
•5. fi£oT. D/A^&gg (DA) 41©tli7jfi-^©iiDA 
tffiA7J« *f ©Jlig$C©^A f av©K&fcl 
DA=K (2 COUNT/ A t) 
DA= 2 K I A f av | 
= K' |Afav| 

(fib. K«D/A^&#§©fiJf#. K ' =2K) <h& 
•5. fttsT, D/A^&g§ (DA) 4I©tB*{t^«MA 

/AJE»8©jfU#K*aafc«SE'r*;:iK:J:0«ffiiM 

ipfgjis§ (vco) i5©*»s^»»<&ft«rr*;:£ 

5&*WflBift5. fLT. i©ffi*^-^tt^jS»^HJlHl 
»2©*K«fcaa«*i&S. 

[0 0 3 5] tBA^iifl (OM) 42«D/A^&gg (D 
A) 41©£fcl?a{I-Jt£A7j£U d©A*lf^^ilSiC^ 

0m= f (DA) 

(Om«{ti*^gjgg§ (OM) 42©W;&ft*tt) tb*^Pg§ 
(OM) 42tt. ±GAS8K815©£%H&ft£Mffl-f 

*&«>©*««* (fflftftgtttt«©tt]7j&*) 

A*{s^^<h±fB^gi5^Jg^ (VCO) 15©32JgJ3 
[0 0 3 6] ^i:, 01 3l;s UfcfffiSS©^ajftg«l 

atiiEjgs (dfd) 2 ©isfpfcotiTiawrs. 0131: 
7nLrzmm^.mmmm^ (dfd) 2«. 012©^ 

^tBlUSS (DFD) 2©fBB^T$>0, 13 1 2 ©ESS 
C*5WS^-. ^H. SBS7U v-f7Uy 7"|5]S§ (FF 
1, F F 2 , F F 3 , FF4) 24a, 25a. 26a£^B§l. 
AclsISST^a., HI 3©J10i£|&:*&tBlH]S& (DFD) 2 
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it, 0 1 5 (CtkTJ: 5 iz, tV&Af)m^<?>3.?>±tfK>x. 
yi? <D&m&mi£mffl5£M% (VCO) 15fcB;fof§^©ji5: 

ij •yT'^a^^HISS (FF1) 22b(Dli}:frm-*t£:i£SU^ 
JHCttJfcU PSA*«^MOffi«H« (an, it*) * 

[0 0 3 7] fittto-fe, ^«A*fi^OSf6±#0X!y 
V1fi\1]lsttm\z. m-7Vy7yny7JBtt (FF 
1) 23bOtB*«-^J6<ifiSU^Jl'&e. fl-SS A*J «■*!©{£ 
ffi*«flBElW»ffiS» (VCO) 15©W#«^©fi*Bi;i3 

(FFl) 23b©tHa«^*«ttU"«JH&:&. ^g&A^ft 
#©<fcffi***ffilH«3BfiS (VCO) 15©ffi;*jff-St©<i 

7Dy^BB (FFl) 23b©(U^{f^«MA^{g^» 
ffitH©iEft©Kfi$*:m*L-TV>.5©T, Z.<Drt)V7,V>R 

*S*W-SlTf*«. Hot- Hi 3fcjKb;fc«SS!Wtt 
&M&ffilElB (DFD) 2«, Bl 2KSLfcH«»c!6 
tttblltt (DFD) 2KJt^T. n&ft£©tfetti*ir&tt 

[0 0 3 8] »J:©£5ft«lj£©A&ft£tttiiiaB (0 

12, 013) £, 1212, 03£fcte06, 07, 08 
SLtcitm 1 0 iZ^-fP L L 0»©HJS»SfilUi0K 2 £ 
LTm^ZZ.tiZ&Q, PLL©i§j£3l£&#-'ft;£0-5 

H8S (DFD) 2tt, 0 1 6 «JEEfMWS8 

ssi (vco) i5©ma«*i*«Aa»*©«««© 

Jt*»»Sn : 1 (n>l) i^t^M#WJliS»©^ 
*tfc«-r45dt*«T#* (014. Bl5T«n=2T 
&«) . Jttfc. **W«TwL&JBS*aE*ajlS» (D 
FD) 2 0ffi*tt^fflA*«^OH»»Ci«JEI«»aE« 

§1 (VCO) 15©^JIJl&&<h©ii©ii&*fM©#-£ffi# 
•f-5lHlg§T*a&-5^. £e>K2o©A:ft*B*traa>ffliSIBc© 

ofcH«&S8ttaiHittSJBV»T«flElftl»»iM§ (vc 

[0 0 3 9] 01 7 1301 2£fctt01 3©Jl&$cM& 
tiilSgg (DFD) 2 £fflV>fcPLL08©*;6S0«*3S 

-r. miKBbfe«k5tc, 01 2*fc«0i 3<Dnmfk&.#. 

(DFD) 2»a2 00A*«*©H*»i60l6« 

K£0&KfSttmiBlK (DFD) 2©rt«fcffiDttW-fc 
^afcM^miHlgS (DFD) 2b£<£fflU 2OC0A* 
«*tM©W»ft©f£©»*HB ( I A f I ) Rtftf^ 

(±) ©w«sj*-p«^stB2jSi*\ zomn&m^ 
t. mjESffl^Sfi (vco) i5ra£%ij£m&ft&iB: 

PLLO!«a3l*ii*fl:*BI*J:5K:bTV»*. 



[0 0 4 0] WLfz, 01 7 tC^LitSIMCBJ(DPLLlHlSS 
Tte, raa^MMtBlelgS (DFD) 2b©2^©{ii^li 
^K«t-3TPLL*#lHllS**IWr*«J:5K:LT^*0 
T, ( S W 2 , SW2a) # 2 OlSH^n 

TH*. fcfc'L, mScOfg-X-f -7? (SW 2 , SW 
2 a) 17e, 17ea©^K©^'f5>i7«, 0 6 ©Sg-7,-1* 
yf (SW2) natl^U-CS&S. d©5U£0<J©P L L 
IsIBtt, H60*Jfi«|tH— OIS!lll»5i* , b'3PLLH 
KOfiSJT^***, 07. 08. ilOfflSl^iS^ 

P L L 0SStc-p^Tfc|si«lt*JliS^J©^iSSc©WlHlSS 
(DFD 1 ) 2b&JBH*;:£j&»-r**. 2"^©A*{f 
*IW©««ft©IS©«F*flf*tt, ^ffitSM^tiiilSS (D 

fd) 2©**ffi*«^o^;^**w-» , ra^rj**-c 

[0041] 018 iz, 012. 013 ©Jljfc&H&ai 
SIB (DFD) 2*JBV»fcPLLI3»©<l&©*MS0!lftj£ 

•r. mmvtc^oiz, 012. 01 3©^iss^ffii@i 

B (DFD) 2it, 2t?©A*«*©««**©«F<*t 
^ffi-r-5Ci:dtT#/«tti. fCT, 018CSl/fcPL 
L0SS«. 0 1 9 {C^T<t 5 C«£EMfi8£tt (VC 
O) 15©*3lE©gj£H&ft (BWMIKft) fr^^gPA 
*ffl*H»».kDBfH©ttJe»*fi< (»*V»ttJlS<) it 

co) \5<otatimnm^(Dn^mm^mm-r^z\ttj. 

< , 0 12. 013 ©Jljgc^MttilelB (DFD) 2 © 
*T, ttfiEfflttXSS (VCO) 15©*^lg*iliSScf 
PLL 

[0042] &mmm<DmEEMW&m$s (vco) 15© 
*sfti*ffljft*©«diiJHattetT©aDT**. *r, 

t\-$t>X1im^m®i%t f in** f o± f dev ( f oteAftfg-Sf 
©+&««», f devttA*«*©Hjft*«»©^:«f* 

Sr^-r) t&o. m,&.wm5£m$i (vco is©m*M 

<»©**©e3fe«ift» <H*«»ft> Sfrif*. C 

©«h#. f int f r©Hfi%**KT©H«SSSfcbT^.& 
±5fcB*Htttt f r£l»rr*fc&tf. 
f r<f 0- f dev 

($>2>^it f r> f 0+ f dev) 0 1 9 Kjjrf «fc 5 (3. W 
AJim^vmmmmA f (= f in- fvco= f in- f r) 
ttifc-flE (a&SWift) £&3. tot, A*€-^K© 
HiS*IS©ie»tt©««b*»J*fciS:«r»Hl 2. 013© 
JljSSil^fcbllI8S (DFD) 2©tB:*!{l-5f IA f | 

I A f I (feStstt- I A f | ) t 
«CEjHfl%S8g (VCO) lSOHS&fSSjqSEK 
i&$iJffll-r^c:i:**T"^-5. 

[0 04 3] ^ISfllfciiPLLBBSIHit. il 
«»!SlftUlEIS©llIB»**i9***<5 d t«t< P L L 
©ffi5t§l#&^fc£0-5;i£7!>n;£-5„ d©*J£ 
WPLL @g§tt0 6 ©©J^Jg^Srfc-Q PLL l3SS©0iJ 
T^S**. 07, 08, 0 1 0<DfflWB&.£W-OPL L 
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[0044] 02OIC, 012. 0 1 3 lC:^$*lT</>£> 
H&K&lftitilElB (DFD) 2£flH>/tPLLH]SS©fl& 

©mstsj£*-f. ma? L;t 01 2.01 zom®. 

ScH&ffilHlSS (DFD) 2«2:3©A7J<S^©JI3&g:i£ 
©#^&£^ffl-f 02OK*L7c: 

Tfi»sii**iBW»ia!S (so 3<Dmttm^ u 

p) 302 01&S5cf^ffl[E]S&©CLR{§^) K±t>T» 

y^laTSS (FF6) 5©W7J<>:. 012. Ell 3 (DM®. 
»^ffllHl» (DFD) 2 <DtB*J I A f I SfflU, HBE 

MtP%s*g (vco) i5<o^g£jqttft«mii9-r«p 

LLEIS§T;&-5 0 

[0 0 4 5] 16 7'J V?7Uy7m& (F F 6) 5te 

■®.mmm®& (so 3©tua«# (i p) 302£atj 

fgHSI (VCO) 15©U*H««cO«©«F-l»fl|*M^t 
*fcU «Effl*98fi& (VCO) 15©gS!lgj£J&&K 

F6) 5©m73fI^iET$ 1 -5 <fc#A f >0 (A f = f 
in- f vco) . fk.T-&Z>t£\Z\tA f <0 tfi^LftJE 
ftWfgffiSg (VCO) 15©&%i£flftft€<M«rr«. 

[0 0 4 6] UTRc. Af>0 (Af=fin-f vco) 
©«-&C*i^SPLLlHlBS©5l#ii*-ige (02 1) K 

outbhht*. s«!jPLL[iig&iaiHi^«-rntt^icfe 

(SO 3CA*Sn4t, tt^fTOmSS (SO 3« 

yay-?m& (ff 6) 5©m*SriSu^;Pic-rs. 

SS 6 7 U y D y :/H» (FF6) 5©ffi73(S^ 
#H5l"<Jl/T-&-5£#A f >0 (A f = f in— f vco) 
£KJfcLTHfc£-r*£. «^$4ffll|HlSS (SO 3©tfc5 

ffiilSS (DFD) 2 t!6 7U y ZfVUy^m^ (FF 
6) 5©ffl*ffi^t:J:0«ff«I»««S (VCO) 15© 

mtim^mtA f fc*tt±#$-&^ti, PLLiEjgsteji^ 

[0 0 4 7] ^(3. A f <0 (A f = f in- f vco) © 
*£fc;6»7*PLLIsJI&©5l*&;WBg (02 2) \Z1 
V>TR9H-5. gfflPLL[sISg«|W)»i«-rtl«^(r* 
4. iOttJBT. HJ#«*301*«tt»HWEIi& (S 
C) 5 fcATJ tt^JWIfilSS (SO 5«ai7a 

ja^-302(C/^Xffi-^ i pS:tb73U. S67'Jy7'7n 
y^IUB (FF6) 5©W**fl5U^;UfrS. T-5 
£, nttftlltttilElK (DFD) 2i^67U77"7D 



y:/ls](& (FF6) 5©m*fi#lC«t 0«EEMW%S8 

(vco) i5©tB73i^&^«Af fc*tt±#$-a-e»ti. p 

LL|gI8Stt|S|J(Wtlttl80**t«i:«. 
[0 0 4 8] ^LT. COttttTStf HJ#flr5301tf 
A**nfc£-r*£, ttffiMffllsIB (SO 3©tB7Jffi 
^splCiot. ^ffifrJWfgigSi (VCO) 15©fgjSJl 

SftttioaMfcaft, (s p^iuu^nr^stm-x-r 
(swi) i6f*«Hi;6n, «£cgn»s« (vc 

O) 15«**©S^iliS^ <B#nftft) TfgJg£-fr£ 
na) . H»CJB6 7'Jy^7a7^EB (FF6) 5 
ItiattffiU'SJl'ittD. MftftSttUlelB (DFD) 2 
t*67'J5»7'7D5;7' (FF6) 5 ©ffl*«-l»K: «fc 0 
«£EIH«i%£S (VCO) 15©m*»iSjRttA f 

T*tsn. PLLiaisjaa^fcraMittffifcwff-r 

[0 0 4 9] *^SS«sjtJ;*PLLIirK*ffl^*i, M 

7 7"7D';7"lWlin?ISif) PL L©igj£§l£&#- 
{b*0SC£*tT?#*. £©*i£0iJ©PLLIel?§ 

&0 6 <Dt&mw<z>MW&tt hi p l l isi&©eij-c&* 

07. 08. g| 1 0 ©ifflf SSSfO P L L 0KC 

[0 0 5 0] 02 3«. itlj£-rai^fcSift*il^miHl 
g§ (DFD) 2 (&£W*2b) Srffl^fcPLLIUgg© 
S#M&*Jfi^J*^Lfct)©-C»l3. 0 7 ©PL LESS 
tWIV : b<DT'$>2>tf, D7/U7^J^ (LPF) 14© 
IftM^LTfeS. 0 2 3 ©USStfiJ-C'te. J^i£Ri£;& 
ffiBK (DFD) 2©a7J*Pf^^7-<;p^ (LP 
F) 14©^*(CL)14btC#t$&LT^JE$iJfil^igg§ (VC 
O) 15©^g^^Sr$iJWLfct)©-e$>-5. 
0 2 3 tr^LfcPL LEISSft-^tiTSJBj-r-g). 

[005 1] 024 IC. 02 3 ©*&60iJ©PLL [Higgle 

*3tT4 3i^a*jassr*-r. mo. PLLEsste^jw^ 
Thy#«^**tt»HWiatt (so 3tcA73^n-5 

<h, *— /tJI/XflU* i P^sa^302<kOffi^^n. d© 
«*l:±oT. m&8c£**ttilEltt (DFD) 2©tti*joi 

[0 0 5 2] ?g— AJl/TUf-^f ( i p) 302©fi-£ 

T30*OXy5?l=B»LT, JS-/W*IUI (sp) 303 
**W**tl, HOfflTjfcJ:?)*— yW (SWI) 16 
gSHi;. ttEft!lfl9g&& (vco) 15^*315© 

tBlfi|g§ (DFD) 2 lC«toTngPA73{f^©iljSi5:£« 
Ettttft&S (VCO) 15©**©g^&R (@#^ 
Kft) OHJft»S6j9»tftfflStl, ^-X-f-y? (SW2) 
17gSr®LT. jgjSRM^tBlElSS (DFD) 2 ©fitiTJig 
^•Vs (lAf I) «. D^7/17.7-)';U^ (LPF) 14 
©^S(CL)14b2:^tm-rS„ 



(10) 



6-112820 



[0 0 5 33 tt^T, 'm-JW7>m^ (s p) 303©tB 
**t{£U^;H:&-5 4:. ^— 74 v J- (SW1) 16g. 

sg-x-r (sw2) i7gSH«rr*. -r^xt, pl 

LlfWmt&faW7rt77 4 )V5> (LPF) l4©§gC 
L l4b©g)Xratttt. Sg^X-f-;/^ (SW2) l7gB8ifctt 
MO^&^cH^miElSS (DFD) 2©m^ffi^«JEU^ 
;i/VsetlC^^n. £t«*PLLBtttta* <{jfc*») 
OPLL0ISOftffKJ:OftafcHi«*3S7'r«. * 

Ctt. EI 2 5lC^$nT^-5PLLIUg§C0<J:5l'. f-f 
U-fEIK (DELAY) JS— JWv* 1 (SW 

1) l6g<D74 y7->y*W]ft&?£— 74 y? (SW2) 1 

[0 0 5 4] **SS^J© P L L EJggTte, 0 1 8 fcj* L 
fc#Jt. -r^t>^Jl?$S:^{±JllISS (DFD) 

nK.mw$tmm <vco> is©*»i£ 
f**ofli^*w*-r*«jft***aia(s (dfd) 2 b 

&ffilfilg§ (DFD) 2^67'J-^7D7y (FF 
6) SJB^T*flE«!HMSfi» (VCO) 15©§H?Jg;£Jl 

[0 0 5 5] fS2 6»tEMfl»fifll (VCO) 15©g 

J£$iJfflfgiI2§ (VCO) 15©&fta£Mftft£ft!l«rr3 

jjm&m ^tz p l l @k© A#watsts«fu*s t> o 

18 ©PL LiHlgStlelDfccft-C&S. S26© 
*Jfi«fcw"TPLLiaiSTtt«BE««»IB« (VCO) 

0, ni£MW%M& (VCO) 15©Attft&|B!HMftj$0l 
dSH 2 7 d^SftTH*. 
[0 0 5 6] B 2 7 OI5 i'^lTJI/f /H ^1/- 

xm-.fflfcm m. pll*jbeh». P 2 7. *Hf 

aj«sa) o 

f vco= f r= 1/4 CcRc = Kl/Cc , (Kl= 1 
/4Rc) 

§iC c ©M£^fc£it-3*#T€r-5t>©£fflt>><5>£. 
f& f vcote, 

f vco= f r + A f =K1/ (Cc + AC) 
-Qm.-?Z.t-tfi-CZZ>. fetch. Cc=Co+ACT. C 

»SEfl:©fc»©e»SE<k»T**. *LT. Cc»A 

c&*Ki$j&^D:fl:^&e>fcr. is y $ife'&w.-?)\>3-rt 

< ^U-^@l8©a*fl|^fl|«iBc f vcott. 

f vco~K1/Cc-K1AC/C c J 

[0 0 5 7] PLL*«EIJBL-fc£#fctt, 



fflWBSS (VCO) 15©»JBH«Rifl.»A*«#H 

f vco= f in= f o + A f 

££*. ( f in : ^aSA*fll^©«P'C!'HJftft. Af :^ 
ffiA*«^£*ffiA:&«*©+&«S*£©H«*£) 

A f=-KlAC/Cc ! 

-AC=K' Af (K' =Cc ! 

/Kl) 

±ic©*ata. jm&ft&ttttisiB (dfd) 2comtim 
*&#8S£jq&ft4*tii*8 (dfd) 2(Dmti\zitmh-c 

M4>£1±£ «t"5fcWW-Ttl«, #^J60iJ©PLLlEjgS© 
«BEftJPfiSlg§§ (VCO) 15©«<fflgj£fflttft$ft!lftp-C 

[0 0 5 8] etTlC, ***S^J©PLLlHl?§©i(jf^^!ft 

H^-r-s. 02 8 c$ti0ij©p LLmgs©§i^ji*.jag 

*wt. fMDPLL@»ttB»!^*ittlit**fr*. 

flRfMffleltt (SO 3£Aasn*i, Hi—JVVX.m* 
i P/&iS7302J: l3ai*Stl> '©ft^(C<t ^ T. J^iS 
ftiltttUlalK (DFD) 2©W*a«*DJI8fls2FftS. 

[0 0 5 9] Sg— /'WXfi-St ( i p ) 302©£*> 

T* J Ol7 v^^BBL-T. ^-/UL'XfS^- (s p) 303 
#ffi?j£*l-5i. Z<Dmt)\z£iom-74 y?- (SW 
1) 16hd<fflDe.tl. HEEa^^Slg (VCO) 15©C 
LR»?tC*U' , «Jl'©#^**A*Sn, ttE«W%£« 
(VCO) 15©fi£**CcttCoK:M:jg;*ft, wem 
flSIHS (VCO) 15»*3l£©g3£jaftft (S*J*tt 
K) T-^STI, (fiU flJEE*'J«^Sg§ (VCO) 15»i 
CLRSS?A#jW§&WSJI/T&5Nf. CONTig^A* 
«*£3^m*&^CLR«fcffl©«ffi*Jf«SSS (V 
CO) . ^'fyf (SW2) 17h 

Wmatl* /Sy7T®m (BF) 18h©aj*>«Jlj&gc 
StftttilBlEft (DFD) 2 ©ffl*flH» V s ( I A f I ) * 

[0 0 6 0] %i-rt)V7mn (s p) 302#ffiU 

^HcftSi:, Ml— 74 y=f- (SW1) l6h. ^-^-f 
v=f (SW2) 17h«M&$tl, (VC 

o) xwvm'm.mtn'o >\77 4 )\,s> <lpf) i4©aj 

*fc±-3Tft!l«*n<5tit)fc, My 7 7 BIS (BF) 
18h©tti2j«^©ffitt«i*tt»ifc*. d©B$, 
mmUm%Wi^ (VCO) lSfBCLRSTfA^tttel"* 

;pfc&*©T?, «fiEffltt%£l* (vco) 15 a 

CcOlll A*<>77le]SS (BF) 18h©l±i*(C«fcr.T 
WWSft, ttEEfeWX&S (VCO) 15©ffl*«^©W 

^SUfi^JWPLLEIKttn^^X^wJ^ (LP 
F) 14©tB^(C«i;^T«ffi$iJffll^»S§ (VCO) 15©HJ 



(11) 



t£B8¥6 - 1 1 2 8 2 0 



[0 0 6 1] *SIJfi«TSbfcPLLlHlBTtt, m&M 

d) 2©a*«*©«[fcj6i;Tii8^e*<o«**<ts* 

ffcSiirfcO, «Eft!l«P9gJIS (VCO) 15(£>[H]gg«/££ 
»KStf*fc£LT«ffi*W5B«» (VCO) I5<0*J» 

18i«lOPLLimBT?tt, El 1 8 \Z^2tlT^Z>tts f 
ttto*««*IS*ffllEl» (DFD) 2*ffl^«BE«W* 

us (vco) is©*3»a*ffl«jRs«i»'r**sc*a 

*Hi*-r4»»»IS*tBIsI» (DFD) 2b*JBl>fc 
0, SS^ttHl 9CD*J6«»jO«k5tHift»SI«mieItt 
(DFD) 2^67'J7^7D7^ (FF6) 
T«JE*W*»« (VCO) 15<D£&a£H&ft&ffl» 

[0 0 6 2] H2 9l:Hl 2(^&3S$>ai[ElB (D F 
D) 2<Offi*StefflL&tettit«« (PC) CO^JS^J 
* ftH 3 0 I:I4H 2 9 OffiflttKSSffl Uft P L L 

m&o&mm&n*? . *£tt^j0frisittt» <po n 

OXyytlEiTOfiS (VCO) lSOfiffei^Ox 

[0 0 6 3] H2 9C0*JfiW"Ctt, ««»IS«ffllHlB 
(DFD) 2©»— ^Uu/^Dy^lHlB (FF1) 23 

fp^®§§ (vco) i5<DU*«^©ii-6±a*0xys?ci) 

(DPS. ffl*{S^©/^;^«TFFltt, EI3 1 tC^Ti^ 
TFFl = Tvco/2 -Tdel 

tvco : vcottitjm^omm 

Tdel : ^SBA^ff ^S^±^0x 7 yi VCOffiA 

[0 0 6 4] nttRietttuiiiES <dfd) 2<dw,-7V 

y^Dy^lBIS (FF2) 24b©ttiA«#HU ^SKA 

co) i5<oa*fl^fifB±3Woxys;(ote«ir)»nT 

FF2te, EI 3 1 t^^TJ:5tC, 
TFF2 = Tvco/2 - Tdel 

Tdel : ft&XJjmn<DiL*>Titfi Y) x y v £ V C O ft* 
[0 0 6 5] J^SScHMffilHlgS (DFD) 2©*=7U 



y^Dy^lsJK (FF3) 25b©UiAf§-GtWU ^SSA 
*«^COIi%±^f3Xy^<Dffiffl^ttBE«0W»fiS (V 
CO) 15©ffl*«#<O3i'6±««DXty5?<Z)ffiffi«k0^ 
T^BSfc, ^ffiA*(i#<Oji'6±**0Xy^»craa!U 
Tigl/^;KD{f^^ffl^-r^o Z.cDftjjm^n/VlsZstyE 
TFF3H:, El 3 2 (C^-Tck 5 
TFF3=Tadv 

Tadv : *ffiA*«^©Ii£±A*9Xy ^tVCOffl* 
« ^CD3i^±^0 X 7 vOPf P*1M 

[0 0 6 6] m&ttl£tttt}[pltt (DFD) 2<DmmyV 
y77Uy7mt6 (FF4) 26b©U*«-^tt> ^SBA 
*#^<OSi'BT**OXy5;<Ottffi3&««ffft!l»*ll» (V 
CO) l5©m*fi^©5i*±3&^OX!yi;©^ftttJ:r)it^ 

TFF4tt, M3 2\Z^~?£o\Z. 
TFF4= Tadv 

Tadv : ^S5A*«^©A%T** 0 X ^ i V C O Ititl 

[0 0 6 7] zicomz. fgH, mmyi) yjyuy-fm 

B8 (FF3, FF4) 25b f 26bttfl>ffiA#fi-^©5i-S± 
(VCO) 15Offl*m^O3t-6±*«t)X-;>?<DffifflJ:0 

m/vT^^L^{z/vu7,m^^mi3V, *©;wxst 

FF3, TFF4»4n»A*«^Ofi'&±3&«0*5^ttlt-BT 

*DxyyttE«»»fis (vco) lsom^re^© 

g§ (PC) <DUP^mt)\\\&MJ&lsT^Z>Z.£tft> 

[0 0 6 8] fg- y^D^IIHfc 

(FF1, FF2) 23b,24btt\ ft^AJjm ^(Duti 

(VCO) 15<Ottl*« ^i"6±tf!3Xyyfl!)ffifiJ;t) 

^©/t;PX"IBTFFK TFF2tt^8BAAfI-9<OSL-6±*«0 

fts^ttst^T^oxyi^ifiEEttassas (vco) 
sj£*ra^igg§ (vco) is<omiimn<Dmm<D\/2fr 

[0 0 6 9] flT, ClO!±i*/m^<0/i;i/Xilg^SHb 
T, ^85A*fi^<7)fi: , 6±*«0*5iittfi^T**t)Xy 
vi«JE*9ffllfBSS (VCO) \mtl9t$<D±L?>±j!fiQ 
xy v©B#p B 1llfcjSi;fc/VWXS*Kr^fg#*, DOW 

NW*«^ii2ta*T*»aiii»*«*sitt«offiffiit 

iR§§ (PC) ***«©tt*BJt«l!liIBfa3A 
#fra3*8[Ejg§ (AND 1 ) MCD&Trffif&Ztl, ^g|$A* 
«#<0tt*#«JE«»#S« (VCO) lScDtB^ff^O 
ffi*B«k0il*lT^<&i#t, nftftHtttUSIK (DF 



(12) 



4#§B¥6 - 1 1 2 8 2 0 



D) 2©iinffiffl<0W«SJ*O*— »a»Ett (OR 
1) 28b<D£fci*{H-^£|nI— ©^jl/^SSWtS/^f 
#G)j«»*fT^ down«#ttl*iU ^SBA*fH^f 
©tt«3&««ffitt»«fi» (VCO) 15(Dffla«*§0)ffi« 
«fcOitA/C^<&£*Ktt, nttftttttllilK (DFD) 2 

om^mmmmm (or 2) <&aja«-ftJWB»up«*3- 
nit-r*. 

[0 0 7 0] H2 9?)&*@itiRS§ (PC) ll**riE-r-S 
3A*H31«[e]&& (AND 1 ) 43fcL , »r7'Jy 
^D-^iB (FF1, FF2) 23b,24b<DHj*{f^ 
cD^iSfilff^ (OR1) 28b©RC«^ ttjEffl»?g£ 
« (VCO) 15©Ui***t, »S7>J^7n^ (F 
F5) 27b(DtB*{f-^£A*£:U 1^ 3 3 IC^TJ; 5 
tc, ^«A*«^Ottffl3W«EE«0»*ll« (VCO) 15 

TANDl = Tvco/2 - (Tvco/ 2 - Tdel) =Tdel 
Tdel : ^ffiA*ffi-^O5i-6±^0 SS^ttfi^T^O 

&£/WX«*#:Pffi#«»«U ttffiltttS (PC) 

co d o w n a **s^ fcas b fcffi n & a *-r & c t a**?** 

[0 0 7 1] *^^J©ffi*Blt««©fiJ^tt2^*0, 
P L L EttoiiItta«***K:IB/hT€r* d fc, 

ffi) SWT*!¥*»«>ffi«tt:*»*ffl^sc:ia:<, 9V 
«BA*«#Ott«4:«ffiftHI**« (VCO) 15£>m* 

rajB&^TL&afc. #*@itK§§ (po li^aj*^ 

**MOT<OPLLIiIttTtt, il8SUcM 
fr%»»»je«ailsltt (DFD) 2«JB^«EEfHn%S 
« (VCO) 15©*»B*»«ft£M»TS#SCSBffl 

*-rs«»»H«ffilHlK (DFD) 2b*JB^fcQ, & 
<5^ttHl 9©**«©cfe5^«ift*JStftaiIsI» (DF 
D) 2 <hg§6 7'J y^7Dy^ (FF6) Sr/H^Tttffi 
M5£i§2§ (VCO) l<D*3»ej£ffljR»S*0»-r*J: 

[0 0 7 2] 03 5*C*»§BtCctS¥»7>f (S 
F) 12' <DmMM&, *ftH3 6l:W»7^;^S 

(SF) 12* »H1 2 0fflttR|£tttfllllSS (DF 
D) 2©/W*tt©tB#ffi*tOR 1, OR 2*, ^SBA 

*^mm<n^my )v$ (sf) 12' a, fg-t, m 

As mil. V*J7Uy7m$& (FF7, ff 

8, FF 9, FF 1 0) 12a, 12b, 12c, 12d, £§H, % 
B3, ^EI^31?PtHlSS (OR 3, OR 4, OR 5) 12e, 12 
f, 12g, , fg-^fi (CI, C2) 12h, 12K *— , 



»-«8ftig (J 1, J 2) 12j,12k, (E 
2) 12K $09. *-t, (S 

W4, SW5, SW6, SW7, SW8) 12m, 12n, 12o, 
12p,12q, (V/A) 12r*^flE4. 

[0 0 7 3] St7U y^Py^EWS (F F 7) 12a 
tt, j7'J7Bftaf^K7'Jy7 r 70 1 y^*D, A 

uDvmn^T-zxii (da*) , @i2i:^m 
^^js«»nttffiisiB (dfd) 2<DW,—mmmmm% 

a<Dffl*OR 1 ©Kfil^S^ P 7 i7 AAJS?C L K'v 
(DA*fi#, «flEftd»*ll«15C!)HJ*«^VCO*^U 
7Sf C L R^cOA^ft-^-ch U C L KAt}mn<D\L% 

SJgfiE-TS (Tvcott«JE*JfflI»fiffil50ai*®-^VC 
OO^K9) . »A7Uy7 r 7DyyisIiS (FF8) 12b 
tt, ^•J7®ftir^K7U7y7D77 p T*D, A 
U^MS-ft^-^A* (DA*) , 1*1 1 2 c^^nt 
^SHSSMMfttHEItt (DFD) 2©Sg~|&31^[Hjg§29 
a^ffi* O R 2 CD£iKfg-S§£ ^ d v $ A*iffi^C L 

(Dxiimn. m/i$!i^Jis§i5com*v co o^et^ 

Si^UTflifCLR^OAAfiftU CLKAM^ 
OS%±**OX7yi:PlfflLfc/t;i/Xi||Tvco/20ffi 

[0 0 7 4] SA7U v77Uy-?m j 3& (FF9) 12c 
tt, ?U7I*af>fH7Uiy7 r 7PyyT»!3, A 
l^;Mi^£^-^A* (DA*) A*, »t7Uy^ 
yuyfm^ (FF7) 12aOa*©Stefa^*^Py 
^A*S»-?CLK^a>A*«-^ IgEf&aifnieJgg (OR 
5) 12gC0ffi*M^£^U7S^CLR^<0A*«-*f<L 
U C L KA*m-^^ji^±^DX^^^|W]^LT^l/ 
^;Mf^£ffi*U H12©»— , |g-I£i31*n[H]£§28a, 
29a(Otti*{I-Sf OR 1 , OR 2 &&U^)\s\ZUZ> {g 
U-^fl^fcB*^ ^t7U7y7P77^ (FF1 
0) 12dHU ^U7i*ir^l/<7U7^7D77 P T 
*D, iSl^;KI^£x-^A* (DA*) , »A7>J 
yy^Du/^EIK (FF8) 12bOtB*cosefi-^^^ 
Dy^A*^CLK-\ODA*m^ ffiEKSftlilB 

(OR 5) 12gOfflA<l^** U 7iB?C L R'MDAA 
{f-^ch U C L KA*it 3: 9 X y ^ b 

Ti§l^;Ma^£ai*U H120»-, ftzHftfflfps 
SS28a, 29a£Offi*{f^OR 1, OR 2 A<B5 U'^I/fC^S 
f£l/^>'U{i^^ttl*r-i)o 

[0 0 7 5] !gHSI3!?g[Dgg (OR 3) 12e«»-fc % % 
A7U y^Dy^EIK (FF 7, F F 8) 12a, 12bCD 
£JB**f-Sf£A*<hU W«^OltaSifll^smASI8^fc 

Mf&-?z>* mmw>m$u\Bi$& (or 4) nmmA, m-t 

7U y^yuy? (FF 9, FF 1 0) 1 2c, 1 2dC0£±J* 
{f-^£A*£U ffi{f^<D!&3g^m^£!ii*^K^ 

^Sf^SftHElSS (OR 5) 12gttHl 2\Z^n 
T^*«*ftfS«aiEltt (DFD) 2 01- m-i^S 
fO@K28a,29a<7>m*« ^OR 1 , OR2^A*tb, 



(13) 



^m^6 -112 8 2 0 



[0076] *— cc i) m\tm—, mzimmm 
(ji, j 2) \2j,m<Dftjjnm$:AJ]ti,. mm, 

I£X^f7f (SW4, SW5) 12mJ2n£ftflflrr** 
— • ^— B£g?a[H]8§ (OR1, OR 2) 28a, 29a (HI 
2) <D^;i/Xffltffi— , ^— «SKiE (J l, J 2) I2j, 
12k©Hi*ttflEffl[oafClCi;fc*JE-C3t« (SS^tttt 

«) £ru stMyf (SW7) i2p^a^r^^2g 

^31?PIeI8§ (OR 4) 12f©U*«^jWftU^K&3 
iM^PflWBE***^*!*. fg-^fl; (C2) 12itefg 

A^^f (sw6) i2o*wwr*»=i&asi0B 

(OR 3) 12eOW***iaU^;K7)RftC, (C 

i) i2hom*«ffi*«e»sn«»-r-6. 

[0 0 7 7] EI 3 7 & <fc£KH 3 8 \Z±mmMM(D 

w-my-ou^ (sf) i2* <d$^ $>sfm&7f;-? 0 ^ 

X*«^©ffiffl3^«ffi«»»iB«15CDlH*«# V C O CO 

(DFD) 2©S— »aai3K27a<OUl*OR 1 HU 19 

29att/^;^«Tadv (Tadv : ^a8A*fi-^<03t%±36* 

*«0Xyv©RfMIS) ®^MflfOR2*HiiL (H 
3 2#HB) , IOtB*OR 2A*i«U^;KD|HJtt, ^E9X 
-fy^ 1 (SW4) tfHU&ft, m-^m (CD 12hC0 
*^IW«EVclttfli— *»« (J 1) 12kfc«fcoT 
Vcl= I 1 *Tadv/Cl = K2*Tadv 

(K2 = i l/ci) (ii: m%LM j i ommm) \z 

3£m^n^>o fcf£LC(DR#, »5X<7f (SW5) 12 

[0 0 7 8] H 1 2 fcS^tlTVi^Hftftll^ffl 

EIB (DFD) 2 0jg-figft[§|&29a<Dffi#ff^OR 
2#«U^;Ufc:&Si, *A7»J ^ ^D^ymgg (F 
F8) \2b<DftJ]Q8tfMU^)l'£tei0, £COttl***ift 
WVMDK, SAX-fyf (SW6) noOTuen, 
S-§IC l ©Miff^-^I (C2) 12it'>g^ 
£*U *©« : Pra«ffiVc2tt 
Vc2=Vcl = K2*Tadv (C 1 »C 2) 

-tLT, il©«JEffl[tt??^*AA-f (SW 

6) i2oa«Hi;6n<5St?«j*sft*. c<o*^ 

W«flEVc2tt«8fE«£E*»« (V/A) 12r£igTa^ 
(LPF) IcU***!*. *A7U 
y^7Dy^BB (FF8) 12bCDffl*«^Q8 3i*«U 
*<MzteZ>k* m+y ] Jy77uy7\Bl& (FF 1 0) 
12d©Hi*3W*U^iaO, ftWy? 1 (SW7) 1 

2p*«EHi;e>n, (cd moinffi&mmis, 

m-^m (cd i2h©fi» : Fw«jivci^Bet±fcii 

[0 0 7 9] -2r, *HBA*«*©tt**««ffftl»*» 

si5<om*«#vco©fi[fflj:oanT^ntf, @38 

K^ck3K:H»»&a[§IB (DFD) 2£D^-HgfP 



SlPimK27att/X;i/XSTvco/2 -Tdel (Tdel : ^SB 
A^fi-^coft % ±*« 0 & Z> W*$L*> T** 0 X y x t V C 

ORlSrffi^L (B3 1#I) , ZL (DtfttlO R 1 Ofift V 
*OU<Dm\Z* *57<yf (SW5) 12n**Hi;6n, 

(SW8) 12qta»H«JE« (E2) 121fl| 
Sl-^fi (CD ^hOSaS^PflfijlVcUJ 

m—nwtm (j d i2k*<fc«»-«jEiE (E2) nnc 

Vcl = V+I2* (Tvco/2 -Tdel) /CI 
( V : E 2 (Ommm) ( I 2 : J 2 comSitffl) tc^m;* 
tl£. d<D«K Igizgx^y^ (SW4) ttBBtt^tl&S 

[0 0 8 0] din?* ^66, 12=1 L V=-I2* 
Tvco/C l/2 0«t5^*-«iSffiiH (J2) 12k<hmj!£ 
(E) 121COtt*ia3eUT*3< i:, SS— ®« (CI) 1 
2h©SjmHJ*JBEVcltt 
Vcl = -Tdel * I 1/C1 = -K 2 * Tdel 

T, domJBE^fifflJt«efg (PC) lKDDOWNf^l: 
ftbot, D^/IX?^;!/^ (LPF) M'v^aj^ff-Sf 

[0 0 8 1] Wc, El 1 2 KSSnT^5ffli£RHttfcB 
BB (DFD) 2©S— !6aiP|plK29a<Ottl*#-^OR 
l^fil/^H;&5i, ^t^Uy^Dy^lalB (F 
F7) 12b(Offi^Q 7^it5I/^;i/£&9, ^cDttl*Q7 

^tnx-t^^ (sw6) i2ottEHi;& 
*u ^-sic i (D3tmmR.tfM~mm (C2) 121 k: 

*CD«8 : fP B 1«JBEVc2tt 
Vc2=Vcl = -K2* Tdel (C 1 »C 2) 
<fc&0, ^©H^PflttEEtt^AX^f (SW6) 12o 

gSmjE^^gg (V/A) 12r£jgTD^X:7^;i/^ 

(LPF) UJCWASn*. JSt7Uy^7Dy 
yiHlgS (FF7) 12aOm*fW^Q7^{gU^;i/t::&£ 
SA7Uy7 r 7D7^I5|B (FF9) 12cCDffl#Q 
9**KU^;i/ifcO, St7-f7? (SW7) 12p**|fl 

cen, ^-^a (cd \2h<Dn$s$:ikm?z>. 
[0082] zomz* ^mmMcD^my-oisj? (s 

F) 12Sffl^fcPLL0Bf4, H3 6CSt*lfi«©« 

»cffitajt«« (PC) ii^^b§t#, *^5p»7>r;i/^ 

IeISS (DFD) 2*ffl^SS*iJffll«SS15<dlSg|g^J5 

mt}-?z>m$L$kmtkm\B}& <dfd> 2b*ffl^fc^rsc 



(14) 



«fHI¥6 - 1 1 2 8 2 0 



mi 7) to&wtmtii&miktii®9& (dfd> 2^m 

(FF6) ftffltr>&2FSC (020) 

ss^ffl - is#>7&n-D p l l m 

Ftt 

VLPF= (RL+CL- 1 Sdt) I cp 
I cp : ^*-5?#>:/<0tti#«8iE 

VLPF=RL • I cp 

VLPFttAffl*«#IBC!>ffitBH«fc^<»H« 
fcttifcO, y^-od/tttHttRStW-pPLLIilttOo 

^■Ddfttffltfc*i«Sffl^*:PLLlEl»4:M:«LT. n*H 

[0 0 8 4] H4 OJC*38W^J:* hU^fflr-^»40» 
(TPG) 6 t-ttlSffl^fcPLLIsIBOllJEffJSS-r 
(fib, uCTlt W^O^^D^/tX^^^^ (LP 

F) 14©«J5Ett^«»ffl©t>CF)*ffllrifc«-&*SL,T 
o *^Jfi«©hU^«#**I3gS (TPG) 6 

tt, PLL0B^W»^nttl8K:*44:***^tt^ 

**JSWlOhU^«-^*fifeIslK (TPG) 6tt, i40 

f:^^nri^ci;p(:^ fg-fcf&SfniHj&S (OR 6, 

OR7) 61,62, m-mwm®& (AND2) 63, 
tMBIsIB (HLD) 64, ^nmiS (D I ) 65*>SjS*. 
[0 0 8 5] fgASISfillElB (OR6) 6H4^fflhUi5f 
ft-^EXT.TRIGGER*5<k^«— SSiaaimB (AND 2) 63 

<otH*«*i£A*«#iu ^n^^Atifi^o^iSfp 
&vtmMffl®& (so 3fcttt*-r*. &ot, 

MteJSS (HLD) 64©ttJ*«-^*S^itt^8RhU^fS-^ 
EXT. TRIGGERS ]y^)Vifl^& WVfr WVMZ&lfr? 
PLL0Btt5l*a*»fP*MJfi-r4. »-bBfcS 

wiEisg (or 7) 62«^iHis§ (di) ^tomtjm^ 

cktfttffiSy»I§]K (SC) 3cd^— /WX«-f§5E£lEjg8 
(IPG) 31 (H9#8i) ^[±l^«^302^A*<tL, 
cn^cDA^fl-^^iiSfti^^^^cM^tHIilSS (DF 
D) 2©^U7W3 t CLRKltti*-r«>. S£oT, ttm® 
B (DI) 65©m*«^*<fiU^;PTfeQ, 
ffiSIB (HLD) 64<OtB*ffi-^*«J:l/hU^«-^<Z)A* 

(dfd) 2&?v7Vtm*Mm2nTmftW:mtuz> 



[0 0 8 6] KsSlKIIlB (AN D 2 ) 63ttb€fHI 
HISS (HLD) 64CDUj#{f^f<b, KISMfflilB (SC) 
3co^-/X;UX{f-^ (s p) 303 (HI 0#jR) <D£4E 

tTVi*. seoT, c©PLLiatt*«raffltt-rnttji* 

g^LT^O, SJEWJWI»1BS (VCO) 15<Daj*rtf-^ 
O*J»e*«ift«C}W««»it*ffi0B (DFD) 2CDU1 

p) 303««ku^;w -T?*ntf, m~mmm®mn\ti 

(AD N 2 ) 63tefgl^;U£&£OT% JRffiftiJfflEB 
(SC) 3©aiAi8fj5^/UXMi pttffi^^M 

— C!OPLLiaB*«WMtt-ffttttt6iB21LT 
*3?K ^~/^;i/X{f-^ (sp) 303Otti^{f-^^{gl/^ 

!i3i«[e]g§ (adn2) 63otB^^^ 
u^tao* tttt*waB (so 3tt/t;px«^i 

P, sp^L, PLLEB*3l*a*ttttfcM3e-r 

[0 0 8 7] b#^«g» (HLD) 64ttffl&ft£tttti 

SIB (DFD) 2©ffl*«#*A*i:L, m$i$km8l& 
IslB (DFD) 2©aAm^***SU€rii«t*e^.fci 

L#^M[hIB (HLD) 64tt^ffiA*«^-COja«»iP 
LLl*iffi©»«3BJBS (VCO) ©*S«»»tOi63&t 

[0 0 8 8] [H]S§ (D I ) 65tt, C L R A* SS^ft 
£<D#^l§JS§T*&9, (VCO) 15 CD HI 

A* <fcU £<&A*ffi^*N#fflL;fc«-ff£SS 
-b^31fp[pjg§ (OR 7) 62lCtti*-rs, ttoT, »JS|hI 
B (DI) 65a«£EffiffK8« (VCO) lSOW*«^. 
(7)^IONfi(7)W B 1 ^ , ««E»HttailsIB (DF 
D) 2*ft«M*tB (fflttftfgftttittffi) KBttgU ^SB 
A*«-^<0«»«Ct«JE©J»55fia (VCO) lSOffl* 

SS (HLD) 64€:alLT^-^3iaiilB (AND 2) 63 

\zthj3?z> 0 ttmrn^ (dd 65o^utms?-c 

LRft «M$WlElgS (SO 3©«— /t;UAU*«-^ 
(i p) 302^rA^fi:LT^O, ^— ^;i/.X«-5t (i 

p) mm^mu^jiizu^t^miBi^ (dd 65<o 
m*t3fi«ttn«u^;utbT^*. inn vtmmm 

IhISS (SO 3<D^-yt;UX{g^ (s p) 303a*J*l^ 
;i/T»*t*K:««*|6ttmiHlB (DFD) 2©W 

[0 0 8 9] ETF\ B4 OOPLLBBK^T^SBA 
*IS#***T*SJK8IA^<OP L LlsIKc!)5l*a*iflS 

S§ (DFD) 2<Offi^«^, tt£Effi«9»a« (VCO) 



fr (-?tat)*> f initial= f r ) Tra&-5 £<g)£ 
-T-5. ^g5A*{i-§-INPUT*tPLL|5]K{rA*x;^i:, 
J^&l&Sg&iiJEISS (DFD) 2 «S)^S-BBM-r-5. *U 
T. ^SBA#m^©J5&$c<!:^ffiffiiJffll%SS§ (VCO) 
15©ma«*©«StHSR f rCiljWFett S«*.TW 
N*Tv c o (Tvco: VCO©j^83) © 

mfsii*i\zffl&&mmmm& (dfd) 2©m^«b#vi 

ii@g§ (HLD) 64©A#L#<^M£iSS;L. L^HteE! 
SS (HLD) 64ttKU^;U©«^ft*-|ta«|ii|S (A 
ND2) 63ICttJ^-T-5. 

[0 0 9 0] '&\z. f&~ WiWmmmM (AND) tettSB 
SfOTEJSS (SO 3 ©31— AUkXfg-^ (sp) 303#<£ 

(SO 3Ktti2rr5. tf^JffllEJSS (SO 3«C© 

(i p) 302SttiAU H&Rii&ajElSS (DFD) 2 
&tf#HlHlB& (D I ) 65*«Q^k-r-5. SfcUTSS— AW 

(ip) 302©3i£T/4*t)Xy>?(C|sJ»il,T. SB 
-/Dl/Xfl-Sf (sp) 303#Hi#2n. uCjf^lii 
— . (SW1, SW2) 16k,17k£6fl 

tJ. «JEEft!lffll^igffi (VCO) 15©fcB:*7*I-Jf©J!mR£ 

R«*fflE». (DFD) 2©tti;tJ<HtVs»r.fcoTPL 
L*^EIgSF«9BP©P^/ , «X7^;i/^ (LPF) 14©#g 
(CL)14b^:^fem-r-5. fit, B— /^^{f ^ (s 
p) 303*««U^;HC&4t. *— . JR-X-ry^ (S 
Wl, SW2) 16h, 17h^rfflSStL, P L L*flc|Hl8S 1 
^3l5© P L L EJSS©ISjf£T. &*B©|SOTfiE*fT^, ii^ 

[0091] A-.tz.^p-^^y-fX^ 
t» SBE«ij^issg (vco) isomtjmn&RMmuL 

ttt^T*. 04 2©«*S©A^T«JESiJtSP^SI (VC 
O) 15©a»«#©«Sffl«R*««flsL;fc£-r*. 
T. B^Ttf^EJSS (D I ) 65©aj**^gU^;U^^co 
fctfiffi-T*. T5i. JS&Ril&ttiEISS (DFD) 2 

&©T, flttftlNfttHElB (DFD) 2©ffi^J«^«. 
L^ffilllSS (HLD) 64©A#L^M£i&;it, JJ( 

t. E4 i <Dm-^t±<mm<DW}^PLLmwt3\^ 

*S0*J©h'J#fi^fE£EI8§ (TPG) *»»fcPLLia 

***«© h U #«^fg±E]8S«maiL-;fc£T© 
P L L ElSgtCfc^Tte/H PHlT*a. 
[0 0 9 2] #fgBJi©PLLEIS§t;:*5HTte. 51 

£&&tttt©l089K:ttEfligfP££Sg (VCO) ©fgjgjg 

»ft*«jjJHb-r*&»a**t>, HMC3j-c«0 6« 07. 



(15) ^M^F 6 — 1 1 2 8 2 0 

08. 017, 018. 020. 023. 025. 02 
6. 03 0. 03 6, B4 0KSS*rc^««fc'5K:, MS 
-^s»? (SWl) ' ilCtO Cltl£fT^T 

i^s**. raMfll%S«©8Sfflttftffi]Hft£j:B:Ett 
KfifS&i&fc, Sg-X-fy? (SWl) ©g^@4 3 
©«fc'5»cL.Tt>«J;V>. Sfc. H— X-fyf^ (SWl) £ 
Ki;&<Tt>. ttEMtt&Btt (VCO) a»#*©ij£ 

(DFD) om*0«F^€$«)Tfftotl*fc», 
#fc±IB©H*raiS»T©^Jittffi*«^M«:«-g-c*5H 
Ttt. Sg-A-fy? (SWl) £»-HiEE« (El) « 

[0 0 9 3] 

[$E9I©«l*J JSLhIMIL.&iiK:, ;i©«9Jtt, fit* 
JE*©PLL##EIS§1 fc, ^&^cj|^tti|5igS2, ttSif&J 
WEISS 3, A-fy^ElSg4. h 'J #<f-5ffg£ElSg 5 £tt 
JjPLT. PLLEISS£#tJ&U PL LilK^Wttfn 

5l€rii*l^ra*#liL&V»P L L EJSS©^ff^*T#-5© 

LLE»**S-C**i:^5a!6**»»a*. Sfc, fflfe 
J!Sll^tBE]SS«fi:ffill:^©^«S^tBElSS t Lfc© 

l l Eigs©«^ fcit l m&mrn £* tg* s«c 

NRZA*fll^©^Dy j>«^HjS»i«£EMffl 

f81SS§©5SigJl t ©S6**ffl-e* * i v» 5 & 

[0 0 9 4] £t±#«W#fcJ:-3T&aftfc3S9!*3teSI5 

fc[Ej££fts *>©-?«&<, ^(Dmmz&isLi'fmffi.m 

PLL*^llI8SF«gffi©JggB^liSitt. SJESOW^JgST 
mSt$iJ^Jgg§ (CCO) OH^dt^ 

^A*-l'yp-^E]SS(CKS$n-i>ii^<. ^J^.tf. >J 

fc, ttJi*w^«gi©*?i§^&s©^*ffit). m 

SjLfc)^^iSM^mEISS©ti5^{f^(C«fc-pTitSmJE$iJ 

«*«»©w»«£E*«»-r*j&ftK:iB«an"r, ^ja. 

fB»«©*3»&*Htt»*MWra*ffi"bafflT*4. 

[0S©fflWj:UiBJ] 

[01] *%BJ(-^-5PLLEIS§©S^fi£^^-ryn 

[02] *%bj(c^splleiss©— nmm^-rzfa 



(16) 



- 1 1 2 8 2 0 



[0 3] *^^{C«-5PLLHIS§C0ffiro|feS£«»J5r^Ty 
nypffl. 

[04] #^BJK»£PLLlE]?8£ft*<DPLLlH]Sg<D 

^(Dm^m^-ryo y ?m. 

[0 6] 0 5 IC^-r«Si$iJffll[BlSS<£fflV^PLLlHlgSCD 

— mm&\&^-?7o y ? 0. 

[0 7] 0 5ir*T«^*iJ^liIKS-fflV^PLLIiISSco 
[0 8] 0 5lC^T«SiffilPlHlS§€rfflUfcPLL[HlSS© 

[0 9] tt^ft!ipiEiK©tecD«^j*^f ynyzm. 

[010] 0 9 t^-T^$iJ19lHl8§^fflV^cPLLlHlg§ 
cDffc©*J&£#J &m-$"7'u y 9 0. 

[01 1] 01 0 lC5;-rPLL0S§<Z>g^0iJ (X-f ^/^ 
coiSJt&fi) &w.-$yuyZm. 

[012] *^BJ{c#SPLL|HlS§S:^-r-5il^i5:^ 
^ItiilHlSSW^^J Sr^-T ^ 0> 

[013] iijss^tiitHigs©ffio«^j^^-r^p^ 
fa 

[014] 012 K^t-JlifcgfcM&fctllHJSSW^-f 5 >f 
0, 

[015] 01 3\Zv;?m$L%(.M8ttii®&C>$"( 5 >f 
0. 

[016] ^A^ffi^»i5:tVOCJl®^:i<Dlt^ 

[017] A^ffl^wrajSISigro^M*^^^^ 
^jtinrtg^^^miHigs^fflv^cP l l hiss cd — ^ 
mw&Tji-ty'ciy i? 0, 

[018] 01 2Sfc«01 3©Jii8-8:3!&tiili]S§£fl! 
t^fcP L L lalggco— HlM^St^ D y f 0. 

[01 9] fr\-^xtim^mm&itvoc(Dmmmm^.t 

[02 0] *^BJtC#-5PLLlHlgSc7)ft!l©SI^JSr^-r 
7ny?m, 

[02 1] 0 2 0 tC^-TPLLlHlgS»C*3^-5A f = f in 

- i vco>o(Dt ^<D^\^mm^-r^^ s.>ym. 

[02 2] 02 Ot^-TPLLlElSSKiSttSA f = f in 
[02 3] &5£m\Z&Z>PLLlBim<D£K)M ! #&}tZ 1 &M 

m&^tyaypm. 

[02 4] 0 2 3 t^TPLLlHlS§tr*3^S?lii*-igg 
[0 2 5] *%BJt#^)PLLlHl?S<DteCOM#W**£0iJ 
[0 2 6] ^BJfc^^PLLlHlgSCD^^^ffi©^^ 



[027] nj£fflw&m®vco(Dmte&)iEi&m&7ji? 

EJS80. 

[028] 02 6\ZKk-?PLL\mm\z&\-t2>?\&?>-mm 

[02 9] *^Bjtr^^PLLimSS^«^-r-5teffiH:K 

[0 3 0] 0 2 9<2&ffiJ£t!m£ffl^£PLL[§ISg©- 
^JS0iJ$:7n-ryD-vf 0, 
[03 1] VCOfirffi>^gBA*<a^fi[fficD<h#©Jf& 

[03 2] VCO&ffi<^g&A#«^{£ffi©££©Jia& 

[03 3] 02 9©fi4BJt«§i©m^(B^CO^-f 5 >^ 
£^-T0. 

[0 3 4] ^*©{4ffiJ±»S«ffi^J^^-r^SH18§ 
0, 

[03 5] #^BjK^3PLL[gs8£®/rr£¥rt:7^ 

[03 6] 03 Bvw-myj jup&m^rcPLLiBi&o 
-mmm^-ryuy^m, 

[0 3 7] fl.BBA#{s^mS7Wi^^&«-&CD0 3 5 
[0 3 8] ^a5A*«^{4ti^3StlT^€.^-&(D0 3 5 
[03 9] ¥if 7^;U^©&^PLL|5]gScD^[a£^-f 

j£Jg0> 

[04 0] h'J^fi^&HISS^«^.fcPLLlHlSSco^ 

mm^tyay ^0. 

[04 1] 04 OC^PLLimggK&tt^gBAftft 

0. 

[04 2] 04 0 IZ^-rPLLmmiZjsWZVCO^M 
[04 3] VCO^Jljl^$5:©l3»3{b$?g||tc:^J:^« 

[^wiftBj] 

1 P L L ®&*# 

2 il^ifcH^ffilElSS 

3 «^$iJW[hIK 

4 X-f y^lslgg 

5 MJ#<i^?g£[IIgg 
1 1 ficffiJtfeS 

12 ^^-f;!/^ 

1 3 =?\-=jiSyy 

14 D — J^7\~y 4 )V9 

1 5 ^9$58igf§ (^JEfliiJ^Jggg) 

18 rtyyy 



(17) 



[m i ] 



W 6-112820 




- 1 1 2 8 2 0 



[0 2] 



I NPUT l00 
O- 



1 1 



1 1 1 1 

PC 


SF 


CP 




LPF 




1 1 12 







vco[ 



DFD 



TR I GGER 

a 



30 1 



sc 

(PG) 



TSW 



V S 



I S 



n 



4 

SAMP 



OUTPUT 
O 101 



[H3] 



] NPUT 100 
O- 



PLLXfflBI»l 





m 


SF 


CP 




LPF 




vco 
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